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- Constralnts On| epposIte
sides of mirror

o Residual stress deflects
mMIrrer, useless as analeg
MIKror

Mechanical weak links are
thermal thsulators

Rotates only abouit one axis
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.‘ UIC Micro-mirror
Yo

Mirror

Liquid metal S Dielectric

Metal electrodes
Silicon pyramid

.‘ Conducting liguid drop gjives.
e Restoring force.

4
. - Electrical connection to
‘ moeveable plate for
\ electrostatic actuation.

o Good thermal connection to
moeveable plate.
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Lithoegraphy on Non-
.‘ planar Substrates

~ Fber

Alighed shadow masks can
. selectlvely deposit or etch
‘ thin films on nen-planar
Substrates.
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Prototype Micromirror

Non-wetting insulation

Glass fiber or Cu wire

Glass slide or Cu foll

—1'mm glass fiber + wax
Glass slide —5x2x.15mme
DI Water
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Deflection Angle

y=9*exp(-x/48)*cos(2*m(x-3)/47.4)
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Piston Motion
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A potential applied between
liguid andi ring| electrede will

.‘ cause the liguid to creep out
from under the mirror.
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Electrostatically

Actuated VCSEL
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Concentric liguid metal drop

provides electrical pewer to
moeveable plate.
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Torque vs. Angle
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4 Low Spring
.‘ Constant for x-Area
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Dynamics
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Evaporation Rate

2-T-R-T_drop
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T(Hg)~ 71-'s since P(HQ)
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MICro-mirror
Conclusions

o Stress free mirror
mounting.

= AActuation about two
. axis.

s Piston motion pessible.

.‘ e Randomi access time of
Micro-mirroer —0.7mSec
| orO-2mm 7g mirtor.

s [wWo dimensional liguid
and electrestatic
analy/sis.
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